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SPECIFICATION 



TITLE OF THE INVENTION 

DATA RECORDING APPARATUS, MEDIUM AND INFORMATION PACKAGE 

BACKGROUND OP THE INVENTION 
Field of the Invention 

The present invention relates to a data recording 
apparatus that captures data to be continuously processed such 
as video data or voice data into a computer, converts the data 
to a file and records it in a recording medium such as a hard 
disk . 

Related Art of the Invention 

Capturing video data recorded in a video camera, etc. 
into a computer and converting it in an animation file is called 
"image capturing." A typical example of formatting of this 
image captured animation file is an AVI file handled by the 
Windows operating system. 

With commercialization of the IEEE1394 interface and 
increasing-capacity of hard disk drives in recent years, it 
is nowpossible to handle relatively low-compression rate video 
data such as DV (Digital Video) as an AVI file. 

As a result, it is possible to easily capture a 
high-quality animation recorded in a DV format into a computer 
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and to edit it by software without deterioration of image 
quality. 

However, handling an AVI file involves the following 
problems : 

(1) The maximum capacity of one file handled by Windows 
is 2^31 bytes ("^" denotes power) , that is, 2 GB. On the 
contrary, video data in a DV format which is suitable for NTSC 
format of present TV signal is 120,000 bytes per 1 frame and 
so when DV data is captured, only data for approximately 9 
minutes can be captured even if there is an enough space in 
the hard disk . Thus , a problem arises that if one file becomes 
full, subsequent image data must be abandoned. Furthermore, 
even if the data spilling out of the file is stored in another 
file, when it is stored in the other file in the middle of 
a frame, that is ,one frame is recorded on different areas 
noise can occur in the reproduced data. 

(2) Furthermore, an animation or voice mode in an AVI 
file format must be unique within one file . For example , mode 
information that indicates a voice mode includes a sampling 
frequency and the sampling frequency must be constant in one 
AVI file. 

On the contrary, it is known that in a DV format, three 
types of voice sampling frequency of 48 kHz, 44.1k Hz and 32 
kHz are mixed within one file and a mixture of these three 
may exist on one tape . Therefore , if such animation is captured 
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in a conventional AVI file format, a problem arises that that 
when reproduced, the stored data may include noise. 

(3) Furthermore, since animation and voice data converted 
to an AVI file are digital data, the copyright issue should 
be taken into account. Generally, an AVI file contains 
copyright information that means the file (1) can be reproduced 
any number of times (COPY FREE) , (2) can be reproduced only 
one time (COPY FREE) or (3) cannot be reproduced (COPY NEVER 
or COPY NO MORE) . Capturing or reproducing animation ignoring 
this copyright information is not permitted. However, when 
data is converted to an AVI file conventionally, a problem 
arises that copyright is not taken into account enough. 

(4) Furthermore, when the remaining recording capacity 
of a recording area (normally partition) becomes 0 during 
capturing, a problem arises that that no more video data can 
be recorded. Even if the remaining data is recorded in another 
recording area, when the recording area is switched in the 
middle of a frame, that is, one frame is recorded on different 
areas, a problem arises that that noise can be generated when 
the data is reproduced. 

SUMMARY OF THE INVENTION 

In view of these problems it is an object of the present 
invention to provide a data recording apparatus or the like 
capable of recording data correctly. 



- 3 - 



The 1^* invention of "the present invention is a data 
recording apparatus that sequentially inputs data configured 
in units that cannot be recorded across different files and 
records the data in a file having a predetermined volume, 
comprising : 

size detecting means for deciding when data is 
sequentially recorded in file, whether next unit of the data 
to be recorded can be fully recorded in the same file, or not; 

file creation controlling means for recording said next 
data to be recorded in another file or stopping recording if 
the case where the result of the decision by said size detecting 
means shows that recording is not possible; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

The 2"^* invention of the present invention is a data 
recording apparatus that records data in a file comprising: 

detecting means for detecting a change of a property 
attached to said data; 

file recording controlling means for recording data in 
said plurality of files or stopping recording according to 
said change of the property; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

The 3^^^ invention of the present invention is a data 
recording apparatus that records data in a file comprising: 
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detecting means for detecting a change of a property 
attached to said data; 

file recording controlling means for converting the 
property of said data to^the previous property and recording 
data in said file when said detecting means detects a change 
of the property; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

The 4^*" invention of the present invention is a data 
recording apparatus that records data inputted in file units 
in another file, comprising: 

detecting means for detecting the type of a property 
attached to said data; 

file recording controlling means for when said detecting 
means detects a plurality of types of property in one file, 
converting and unifying properties of all data that belongs 
to the file to a property of one of the plurality of types 
of property and recording the data in a new file; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

The 5'^'' invention of the present invention is a data 
recording apparatus that sequentially inputs data configured 
in units that cannot be recorded across different recording 
areas and records the data as a file in a recording area having 
a predetermined volume, comprising: 
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size detecting means for deciding when data Is 
sequentially recorded in the recording area whether next unit 
of the data to be recorded can be fully recorded in the same 
recording area, or not; 

file creation controlling means for recording said next 
data to be recorded in another recording area or stopping 
recording if the result of the decision by said size detecting 
means shows that recording is not possible; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a data capture apparatus 
according to a first embodiment of the present invention. 

FIG. 2 is a block diagram of a data capture apparatus 
according to a second embodiment of the present invention. 

FIG. 3 is a block diagram of a data capture apparatus 
according to a third embodiment of the present invention. 

FIG. 4 is a block diagram of a data capture apparatus 
according to a fifth embodiment of the present invention. 

FIG. 5 is a block diagram of a data capture apparatus 
according to a fourth embodiment of the present invention 

FIG. 6 is a block diagram of a data capture apparatus 
according to a sixth embodiment of the present invention. 
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FIG. 7 is a block diagram of a data capture apparatus 
according to a seventh embodiment of the present invention. 

FIG. 8 is a block diagram of a data capture apparatus 
according to a modification example of the fifth embodiment 
of the present invention. 

Description of Symbols 

101 Input section 

102 Buffer 

103 Image size detection section 

104 File creation control section 

105 File writing section 

106 Output section 

201 Image mode information detection section 

301 Voice mode information detection section 

401 Switch 

402 Voice mode conversion section 

501 Copyright information detection section 

502 Switch 

503 Copyright information conversion section 

601 Image mode information detection section 

602 Buffer 

603 Image mode conversion section 

7 01 Recording area residual quantity detection section 

702 File creation control section 
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801 Image mode information detection section 

802 Image mode conversion section 

PREFERRED EMBODIMENTS OF THE INVENTION 

Referring to the attached drawings, embodiments of the 
present invention will be described below. In the following 
description of embodiments , explanations of the blocks already 
explained will be omitted. 
(First embodiment) 

FIG. 1 illustrates a configuration of a data capture 
apparatus according to a first embodiment of the present 
invention. In FIG. 1, reference numeral 101 denotes an input 
section; 102, a buffer; 103, an image size detection section; 
104, a file creation control section; 105, a file writing 
section; and 106, an output section. 

Now, the operation of the first embodiment will be 
described with reference to FIG. 1. In this embodiment, 
suppose an upper limit of a file size, that is, a total size 
is 2 GB. 

Animation data inputted from the input section 101 is 
stored in the buffer 102 in frame units. The animation size 
detection section 103 detects a frame number (1, 2, ... , K; K: 
positive integer) of frame-unit video data stored in the buffer 
102 and size of each frame {frame size) . The animation size 
detection section 103 also calculates the total size, which 
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accumulates frame sizes in the frame number order. Analyzing 
the header section of the DV data format makes it possible 
to know the frame size, etc. 

When capturing of animation is started, the file creation 
control section 104 instructs the file writing section 105 
to open file A, which is a file preset for data recording to 
convert the video data to a file. However, as described above , 
the total size of file A is set to be 2 GB or less. 

Then, the file writing section 105 writes the video data 
stored in the buffer 102 in the frame number order as far as 
the total size of file A, that is, 2 GB is exceeded. 

Then, in the image size detection section 103, if it is 
found that the total size (total size up to the image data 
of frame number N) of 2 GB will be exceeded if the image data 
of frame number N is written additionally, this means that 
the size of file A exceeds 2 GB . Thus , the image size detection 
section 103 notifies the file creation control section 104 
of excessive total size information. 

It is also possible to notify of the excessive total size 
information if a comparison result shows that the Nth data 
is bigger than such difference between the total size of up 
to the (N-l)th data and 2 GB . 

Upon receipt of the excessive total size information, 
the file creation control section 104 instructs the file 
writing section 105 to close file A and to open file B, which 
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is a file for recording new video data, even if file A is not 
full. The file writing section 105 closes file A in which 
the video data of up to frame number (N-1) is recorded and 
opens file B. 

Furthermore, the file writing section 105 outputs file 
A that has been closed just before from the output section 
106 . At this time, the total size is cleared to zero and image 
data from frame number N onward is recorded in file B. 

The above operations are repeated and when all video data 
stored in the buffer 102 is written, the file creation control 
section 104 instructs the file writing section 105 to close 
the file in which the last video data is written. The file 
writing section 105 closes the file above and outputs it from 
the output section 106. 

The information that the next file of the data that belongs 
to file A is file B, etc. is retained as an index table, which 
makes it possible to easily reproduce continuous image data, 
or the like. 

As shown above, when recording data in a file, this 
embodiment can capture even high bit rate image data for a 
long time exceeding 2 GB without omissions. 

This embodiment prevents data that belongs to one frame 
f rombeing stored in different files separately in frame units . 
In the case of MPEG, for example, using GOP as a unit it is 
also possible to prevent data that belongs to one GOP from 



being stored in different files separately. In short, the 
present invention can be applied to cases where data pieces 
configured in units whose data should not be recorded in more 
than one separate file are recorded sequentially and such units 
can also be anything in addition to the above frame or GOP. 

Moreover, when the data of the next unit is likely to 
exceed the file capacity, it is also possible to stop recording. 
This is because in this way it is possible to prevent incomplete 
data less than 1 frame or 1 GPO from remaining in a file. 
(Second embodiment) 

FIG. 2 illustrates a configuration of a data capture 
apparatus according to a second embodiment of the present 
invention. In FIG. 2, reference numeral 201 is an image mode 
information detection section. 

Now, the operation of the second embodiment will be 
described with reference to FIG. 2. 

As in the case of the first embodiment, video data input 
from the input section 101 is stored in the buffer 102 in frame 
units. An image mode information detection section 201 
acquires the image mode information entered. However, in this 
embodiment, suppose the image mode information at the start 
of capturing is of an SDTV system . This image mode information 
is stored, for example, in the header section in a DV format. 

When capturing of animation is started, the file creation 
control section 104 instructs the file writing section 105 
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to open file A, which is a file preset for data recording in 
order to convert the images to a file . The file writing section 
105 writes the video data stored in the buffer 102 in file 
A as long as it confirms that the image mode information is 
of an SDTV system. 

Then, when the image mode information detection section 
201 finds, for example, that the image mode information owned 
by the video data of frame number N is of an HDTV system, the 
image mode information detection section 201 notifies the file 
creation control section 104 of image mode change information, 
which is information indicating a change of the image mode 
information. 

Upon receipt of the image mode change information, the 
file creation control section 104 instructs the file writing 
section 105 to close current file A and open file B, which 
is a file for recording new video data. The file writing 
section 105 closes file A in which the SDTV-based video data 
of up to frame number N-1 is recorded and opens file B. 
Furthermore, the file writing section 105 outputs file A that 
has been closed just before from the output section 106. 

Hereafter until the image mode information is changed 
again, HDTV-based image data is written in this file B. 

When the above operations are repeated and all video data 
stored in the buffer are written, the file creation control 
section 104 instructs the file writing section 105 to close 



the file in which the last video data is written. The file 
writing section 105 closes the file above and outputs it from 
the output section 106. 

As shown above, this embodiment can capture video data 
in different signal modes into different files without 
omissions . 

This embodiment describes the case of SDTV and HDTV as 
examples of image mode information. In addition to these, 
the actual image mode information also includes parameters 
such as frame frequency, encode format, number of vertical 
lines together and it is also possible to select and use these 
parameters as appropriate. 

When capturing image data in different signal formats, 
the present invention records them in different files, but 
can also be configured so as to stop capturing when the signal 
format changes . This can prevent data having different image 
mode information from being stored in one file. 
(Third embodiment) 

FIG. 3 illustrates a configuration of a data capture 
apparatus according to a third embodiment of the present 
invention. In FIG. 3, reference numeral 3 01 denotes a voice 
mode information detection section. 

The operation of the third embodiment will be described 
with reference to FIG. 3 below. 
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Animation data with voice is input from the input section 
101 and stored in the buffer 102 in predetermined units (here, 
frame units) . The voice mode information detection section 
301 acquires the voice mode information of the image data 
entered. However, in this embodiment, suppose the voice mode 
information at the start of capturing has a sampling frequency 
of 48 kHz. 

When capturing of animation is started, the file creation 
control section 104 instructs the file writing section 105 
to open file A, which is a file preset for data recording in 
order to convert the animation to a file. The file writing 
section 105 writes the video data stored in the buffer 102 
in file A as long as its sampling frequency is 48 kHz. 

Then, when the voice mode information detection section 
301 finds, for example, that the voice sampling frequency, 
which is the voice mode information owned by the video data 
with voice of frame number N, has changed from 48 kHz to 32 
kHz , the voice mode information detection section 301 notifies 
the file creation control section 104 of voice mode change 
information, which is information indicating a change of the 
voice mode information. 

Upon receipt of the voice mode change information, the 
file creation control section 104 instructs the file writing 
section 105 to close current file A and open file B, which 
is a file for recording new video data. The file writing 
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section 105 closes file A in which the video data with voice 
of a voice sampling frequency of 48 kHz of up to frame number 
N-1 is recorded and opens fileB. Furthermore, the file writing 
section 105 outputs file A that has been closed just before 
from the output section 106. 

Hereafter until the voice sampling frequency is changed 
again, image data including voice data of 32 kHz is written 
in file B. 

When the above operations are repeated and all image data 
stored in the buffer is written, the file creation control 
section 104 instructs the file writing section 105 to close 
the file in which the last video data with voice is written. 
The file writing section 105 closes the file above and outputs 
it from the output section 106. 

As shown above , this third embodiment can capture image 
data with voice into different files without data omissions 
even if the voice mode changes in the middle of capturing. 

This third embodiment describes the sampling frequency 
as an example of voice mode information. The actual voice 
mode information also includes parameters such as number of 
bits per one sound element , number of channels and voice invalid 
information together and it is also possible to select and 
use these parameters as appropriate. 
(Fourth embodiment) 
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FIG. 5 illustrates a configuration of a data capture 
apparatus according to a fourth embodiment of the present 
invention. In FIG. 5, reference numeral 501 denotes a 
copyright information detection section, reference numeral 
502 denotes a switch and reference numeral 503 denotes a 
copyright information conversion section. 

The operation of the fourth embodiment will be described 
with reference to FIG. 5 below. 

Animation data with copyright information is input from 
the input section 101 and stored in the buffer 102 in 
predetermined units (here, frame units) . The copyright 
information detection section 501 acquires the copyright 
information of the image data entered. For example, the 
copyright information exists in the auxiliary data section 
in a DV format. 

Here, suppose there are three types of copyright 
information in this embodiment; (A) COPY FREE, (B) COPY ONCE, 
and (C) COPY NEVER or COPY NO MORE. 

First, when the copyright information acquired is (A) 
or (B) , that information is notified to the file creation 
control section 104 and the file creation control section 104 
instructs the file writing section 105 to open file A, which 
is a file preset for data recording in order to convert the 
images to a file. On the other hand, when the copyright 
information is (C) , since the captured file is a reproduction 
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of the relevant image data, the file writing section 105 
performs no capturing, closes file A and finishes operation. 

Then, when the acquired copyright information is (A) or 
(B) , the video data stored in the buffer 102 is output via 
the switch 502. At this time, if the copyright information 
of the first video data is (A) , the switch 502 selects the 
output on the a side. In this case, the video data is supplied 
to the file writing section 105 as is and written in file A. 
This operation is repeated as long as the copyright information 
is (A) . 

Furthermore, if in the copyright information detection 
section 501, for example, the copyright information owned by 
the video data of frame number N or the copy right in formation 
owned by the each frame, is changed to (B) , the copyright 
information detection section 501 supplies copyright 
information change information, which is information 
indicating a change of the copyright information to the file 
creation control section 104. 

Upon receipt of the copyright information change 
information, the file creation control section 104 instructs 
the file writing section 105 to close current file A and open 
file B, which is a file for recording new video data. The 
file writing section 105 closes file A in which the video data 
of up to frame number N-1 whose copyright information is (A) 
is recorded and opens file B. 
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The copyright information change information is also 
supplied to the switch 502. When the copyright information 
becomes (B) , the switch 502 selects the output on the P side. 
At this time, the video data having the copyright information 
(B) is supplied to the copyright information conversion section 
503. The copyright information conversion section 503 
rewrites the copyright information owned by the video data 
from (B) to (C) . This is the processing performed because 
capturing the relevant animation corresponds to one-time 
reproduction and the copyright information is converted from 
(B) to (C) in order to prohibit further reproductions. 

In the copyright information conversion section 503, the 
video data whose copyright information has been converted from 
(B) to (C) is written by the file writing section 105 in file 
B. Furthermore, when image information with copyright 
information (C) is input from the input section 101, the 
copyright information detection section 501 notifies the file 
creation control section 104 of the copyright information 
change information and the file creation control section 104 
instructs the file writing section 105 to immediately close 
the file. The file writing section 105 closes the file and 
outputs it from the output section 106. 

As shown above, when image data including copyright 
information is captured and the copyright information is 
changed , the fourth embodiment of the present invention records 
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the data in another file or stops capturing. This prevents 
different type of copyright information from existing in one 
file, elinninating the need to perform complicated copy 
protection operations. Furthermore, when the copyright 
information is of a type with one-time permission of 
reproduction, this embodiment can prohibit further files from 
being reproduced by writing the copyright information in a 
file with reproduction prohibited. 
(Fifth embodiment) 

FIG. 4 illustrates a configuration of a data capture 
apparatus according to a fifth embodiment of the present 
invention. In FIG. 4, reference numeral 401 denotes a switch 
and reference numeral 402 denotes a voice mode conversion 
section. 

The operation of the fifth embodiment will be described 
with reference to FIG. 4 below. Animation data with voice 
is input from the input section 101 and stored in the buffer 
102 in predetermined units (here, frame units) . The voice 
mode information detection section 301 acquires the voice mode 
information of the video data entered. Here, in this 
embodiment, suppose the number of bits per 1 sound element 
of the video data is 16 bits at the beginning of capturing 
and this voice mode information is retained as initial voice 
mode information in the voice mode information detection 
section 301. 
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When capturing of the animation is started, the file 
creation control section 104 instructs the file writing section 
105 to open file A, which is a file preset for data recording 
in order to convert the images to a file. 

Next, the video data stored in the buffer 102 is output 
via the switch 401 . At this time, if the voice mode information 
owned by the video data to be recorded matches the initial 
voice mode information, the switch 401 selects the output on 
the a side. 

In this case, the video data of the buffer 102 is written 
by the file writing section 105 with no conversion. 

On the other hand, if the voice mode information owned 
by the video data does not match the initial voice mode 
information, if, for example, the number of bits per one sound 
element is 8 bits, the switch 401 selects the output on the 
P side. At this time, the voice data of the buffer 102 is 
supplied to the voice mode information conversion section 402 . 
In this embodiment, the voice mode information conversion 
section 402 converts voice data of 8 bits per 1 sound element 
entered to 16 bits and supplies it to the file writing section 
105. For example, the voice mode information conversion 
section 402 converts the voice data by up-converting and then 
filtering it. 

As shown above, when the voice mode information of the 
first data is different from the voice mode information of 



the data to be written in a file, this embodiment converts 
data to the voice mode information of the first data, making 
it possible to record data having the same voice mode 
information in one file. 

If the case where the voice mode information is a sampling 
frequency, this embodiment converts the sampling frequency 
using an appropriate filter. 

The embodiment above describes the case where processing 
is carried out only on voice data. However, as shown in FIG. 
8 , it is also possible to handle the aforementioned image mode 
information instead of the voice mode information. That is, 
using the image mode conversion section 801 instead of the 
voice mode information detection section 401 and using the 
image mode conversion section 802 instead of the voice mode 
information detection section 402, it is possible to convert 
video data and continuously record the video data with the 
same image mode information in one file. 
(Sixth embodiment) 

FIG. 6 illustrates a configuration of a data capture 
apparatus according to a sixth embodiment of the present 
invention. In FIG. 6, reference numeral 601 denotes an image 
mode information detection section, reference numeral 602 
denotes a buffer and reference numeral 603 denotes an image 
mode conversion section. 
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The operation of the sixth embodiment will be described 
with reference to FIG. 6 below. 

For video data with image mode information input from 
the input section 101, the image mode information detection 
section 601 acquires image mode information in frame units. 
Suppose this data entered has already been converted to a file 
as already described in the first to fifth embodiments. 
Animation data is retained in the buffer 602, which has a 
sufficiently large capacity. 

When capturing of the video data corresponding to at least 
one file is completed, if the case where the image mode 
information detected by the image mode information detection 
section 601 is of a predetermined type, the video data is not 
directly converted by the image mode conversion section 603, 
but the file writing section 105 writes the data in a file 
directly and outputs it from the output section 106. 

• On the other hand, if the type of the image mode detected 
by the image mode information detection section 601 is other 
than a predetermined type, the image mode conversion section 
603 converts the video data to data of the predetermined type. 

The file writing section 105 writes this data in a file 
and outputs it from the output section 106. 

As described above, this embodiment can provide one 
unified type of image mode. 
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If the case where a plurality of types of image mode is 
included targeted at properties such as the above described 
voice mode information instead of this image mode information , 
it is also possible to unify those types to any one type so 
that only one property is present in one file. 

What this embodiment differs from the fifth embodiment 
is as follows. That is, in the fifth embodiment , of a plurality 
of types of property , the properties are unified to the property 
appearing first, while in this embodiment, properties only 
need to be unified to any one type of properties . For example , 
properties can be unified to the property appearing last in 
one file. 

(Seventh embodiment) 

FIG. 7 illustrates a configuration of a data capture 
apparatus according to a seventh embodiment of the present 
invention. In FIG. 7, reference numeral 701 denotes a 
recording area residual quantity detection section and 
reference numeral 702 denotes a file creation control section . 

The operation of the seventh embodiment will be described 
with reference to FIG. 7 below. 

The video data input from the input section 101 is stored 
in the buffer 102 in frame units . The animation size detection 
section 103 detects the frame number (1, 2, ... , K; K: positive 
integer) of frame-unit video data stored in the buffer 102 
and its size (frame size) . The animation size detection 
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section 103 further calculates the total size, which 
accumulates frame sizes in the frame number order. 

When capturing of animation is started, the file creation 
control section 702 instructs the file writing section 105 
to open file A, which is a file preset for data recording to 
convert the video data to a file. 

Then, the recording area residual quantity detection 
section 701 detects a recording area residual quantity of the 
disk partition in which file A is created and supplies it to 
the file creation control section 702. 

The file writing section 105 writes the video data stored 
in the buffer 102 in the frame number order unless the total 
size of file A exceeds the detected recording area residual 
quantity. 

Then, if the case where the image size detection section 
103 finds, for example, that the total size will exceed the 
recording area residual quantity if the image data of frame 
number N is written additionally, this means that the video 
data cannot be recorded as a single file in the disk partition 
in which file A exists . Thus, the image size detection section 
103 notifies the file creation control section 702 of excessive 
total size information. Upon receipt of the excessive total 
size information, the file creation control section 702 
instructs the file writing section 105 to close file A and 
open file B, which is a file for recording new video data in 
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another recordable disk partition. The file writing section 
105 closes file A in which the video data of up to frame number 
(N-1) is recorded and opens file B. Furthermore, the file 
writing section 105 outputs file A that has been closed just 
before from the output section 106. At this time, the total 
size is cleared to zero and image data from frame number N 
onward is recorded in file B. 

Furthermore, the recording area residual quantity 
detection section 701 detects a recording area residual 
quantity of the disk partition in which file B is created and 
supplies it to the file creation control section 7 02. 

When the above operations are repeated and all video data 
stored in the buffer is written, the file creation control 
section 702 instructs the file writing section 105 to close 
the file in which the last video data is written. The file 
writing section 105 closes the file above and outputs it from 
the output section 106. 

As shown above , when recording data in a file and capturing 
video data into a recording area whose recording area residual 
quantity is small, this embodiment can capture even high bit 
rate image data for a long time without data omissions. 

Of course, as explained in the first embodiment, it is 
also possible to target at units such as GOP in which data 
should not be recorded in different recorded areas instead 
of frames, so as to prevent data from being split. 



In this embodiment, when there is no recordable disk 
partition, recording is stopped. 

This embodiment can also be configured in such a way as 
to detect the residual quantity of the recording area of a 
disk partition and the amount of video data corresponding to 
one sequence to be recorded before writing the data in a file 
and recreate the file in another disk partition if the first 
is smaller than the latter. This is because when one sequence 
is split into two disk partitions, it is more difficult to 
reproduce the joint section seamlessly and it becomes more 
complicatedto copy, move a file, etc. Therefore, the sequence 
here is a set of data, which is preferable to be put together 
in one file. In the case of MPEG, for example, it is a GOP 
unit and in the case of DV, it is one frame. 

In the embodiments described above, file recording is 
controlled using information such as a file size and voice 
mode information as individual indices , but it is also possible 
to control file recording using a combination of a plurality 
of these indices. 

The detecting means of the present invention corresponds 
to the image mode information detection section 201 , the voice 
mode information detection section 3 01, the copyright 
information detection section 501 and image mode information 
detection section 6 01 of the embodiments above and the file 
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recording controlling means of the present invention 
corresponds to the file creation control section 104. 

The embodiments of the present invention are described 
assuming that a file like file B in which video data is written 
from file A in which the first video data is recorded onward 
has been preset in the file writing section 105, but these 
files can also be newly created as occasion arises. 

Furthermore, the above embodiments are targeted at a 
capture apparatus to capture AV images into a computer, but 
the present invention is not limited to this and can also be 
applied to a recording apparatus handling data other than AV 
images . 

The present invention is a medium carrying programs and/or 
data to make a computer execute all or some functions of all 
or some means of the present invention and is a medium that 
can be read by the computer and that allows the programs and/ or 
data read above to function together with the computer to 
execute the functions above. 

Furthermore, the present invention is an information 
package that is a program and/or data to make a computer execute 
all or some functions of all or some means above of the present 
invention and is an information package that can be read by 
the computer and that allows the program and/or data read above 
to function together with the computer to execute the functions 
above . 



Here, the "data" includes a data structure, data format 
and type of data, etc. 

The "medium" includes recording medium such as ROM, 
transmission medium such as the Internet and transmission 
medium such as light, radio wave and sound wave. 

The "medium carrying data" includes, for example, a 
recording medium that records a program and/or data and a 
transmission medium that transmits a program and/or data. 

"That can be processed by a computer" means that a 
recording medium such as ROM can be read by a computer or that 
a program and/or data to be transmitted can be handled by a 
computer as a result of transmission in the case of a 
transmission medium. 

The "information package" includes software such as a 
program and/or data. 

The configuration of the present invention described 
above can be implemented by software or hardware. 

As explained above, the present invention can record 
images of a video camera, etc. in a file on a computer without 
exceeding an upper limit of a file size or without omissions 
in the middle of capturing. 

When the image mode, voice mode or copyright information 
changes, the present invention allows each file to keep one 
type of image mode information, voice mode information or 
copyright information. 
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What is claimed is: 

1 . A data recording apparatus that sequentially inputs data 
configured in units that cannot be recorded across different 
files and records the data in a file having a predetermined 
volume, comprising: 

size detecting means for deciding when data is 
sequentially recorded in file, whether next unit of the data 
to be recorded can be fully recorded in the same file, or not; 

file creation controlling means for recording said next 
data to be recorded in another file or stopping recording if 
the case where the result of the decision by said size detecting 
means shows that recording is not possible; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

2. A data recording apparatus that records data in a file 
comprising: 

detecting means for detecting a change of a property 
attached to said data; 

file recording controlling means for recording data in 
said plurality of files or stopping recording according to 
said change of the property; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

3. The data recording apparatus according to claim 2, 
wherein said property is image mode information and 



- 29 - 



said file recording controlling means records data by 
switching to another file as a file in which said data is to 
be recorded or stops recording when the content of said image 
mode information changes . 

4. The data recording apparatus according to claim 2, 
wherein said property is voice mode information and 
said file recording controlling means records data by 

switching to another file as a file in which said data is to 
be recorded or stops recording when the content of said voice 
mode information changes . 

5. The data recording apparatus according to claim 2, 
wherein said property is copyright information and 
said file recording controlling means records data by 

switching to another file as a file in which said data is to 
be recorded or stops recording when the content of said 
copyright information changes . 

6. The data recording apparatus according to claim 5, 
wherein said copyright information means at least COPY 

FREE, COPY ONCE or COPY NEVER or COPY NO MORE of said data 
and 

in the case of COPY ONCE, the copyright information is 
rewritten as prohibition of reproduction before data 
recording. 

7. A data recording apparatus that records data in a file 
comprising: 
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detecting means for detecting a change of a property 
attached to said data; 

file recording controlling means for converting the 
property of said data to the previous property and recording 
data in said file when said detecting means detects a change 
of the property; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

8 . The data recording apparatus according to claim 7 , 

wherein said property is image mode information and 
said file recording controlling means converts the 
content of said data to the image mode information before the 
content is changed and records data in said file when the content 
of said image mode information changes. 

9 . The data recording apparatus according to claim 7 , 

wherein said property is voice mode information and 
said file recording controlling means converts the 
content of said data to the voice mode information before the 
content is changed and records data in said file when the content 
of said voice mode information changes. 

10. A data recording apparatus that records data inputted 
in file units in another file, comprising: 

detecting means for detecting the type of a property 
attached to said data; 



file recording controlling means for when said detecting 
means detects a plurality of types of property in one file, 
converting and unifying properties of all data that belongs 
to the file to a property of one of the plurality of types 
of property and recording the data in a new file; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 

11. The data recording apparatus according to claim 10, 
wherein said property is image mode information. 

12. The data recording apparatus according to claim 10, 
wherein said property is voice mode information. 

13 . A data recording apparatus that sequentially inputs data 
configured in units that cannot be recorded across different 
recording areas and records the data as a file in a recording 
area having a predetermined volume, comprising: 

size detecting means for deciding when data is 
sequentially recorded in the recording area whether next unit 
of the data to be recorded can be fully recorded in the same 
recording area, or not; 

file creation controlling means for recording said next 
data to be recorded in another recording area or stopping 
recording if the result of the decision by said size detecting 
means shows that recording is not possible; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means . 
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14. A medium carrying a program and/ or data to make a computer 
execute all or some functions of all or some means of the data 
recording apparatus of the present invention according to one 
of claims 1 to 13 and that can be processed by a computer. 

15. An information package that is a program and/or data to 
make a computer execute all or some functions of all or some 
means of the data recording apparatus of the present invention 
according to one of claims 1 to 13 . 
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ABSTRACT 

A data recording apparatus that sequentially inputs data 
configured in units that cannot be recorded across different 
files and records the data in a file having a predetermined 
volume, has : 

size detecting means for deciding when data is 
sequentially recorded in file, whether next unit of the data 
to be recorded can be fully recorded in the same file, or not; 

file creation controlling means for recording said next 
data to be recorded in another file or stopping recording if 
the case where the result of the decision by said size detecting 
means shows that recording is not possible; and 

file writing means for writing data in a file according 
to the control from said file creation controlling means. 
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Declaration and Power of Attorney 
United States Patent Application 

As a below named inventor, I hereby deciare that: 

My residence, post office address and citizenship are as stated bciow next to my name. 

I believe f am the original, first and soie inventor (if only one name is Usied below) or an original, first and joint 

inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 



UNITED STATES (FoimBDWY-l) 
Patents and Design i>atenis 
Sole & Joint Inventors 
0)nveDtioa<Si. Non-convention 
PCT & Non-PCT 
This fonn cannot be amended, atteied 
or dianged after it is sgned. 
(For use anfyfor inventors who 
ui the English language.) 



DATA RECORDING APPARATUS , MEDIUM AND INFORMATION PACKAGE 
(check one) X is attached hereto. 

□ was filed as U.S. Application No. on 

was amended on . 



□ was filed as PCT International Application No._ 



and {if applicable) was amended under PCT Article 19 on _ 



(I audiorize any attorney appointed below to insert infonnadon in die preceding blanks.) 

I have reviewed and understand the contents of the above-identified specificaoon, including the ciainu, as amended fay any amendment refened to above. 
I acknowledge the duty to disclose information which is material to pattntabtlity as defined in Tide 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Tide 35, United States Code. §119(a)-(d) or §365(b) of any ftji«ign and PCT aw3lication(s) for patent or invemor's 
certificate, or §365(a) of any PCT mtenational application which designated at least one countty odier daan the United States of America listed in this 
Declaration. I have also identified below any foreign application for patent or invenror's certificate or PCT mtemationai application having a filing dale before 
that of the application(s) on which priority is claimed: 



Foreign/PCT Application No. 


Country 


Filing Date 


Priority Claimed? (yes/no) 


Hei 1 1 -300,220 


JAPAN 


October 21, 1999 


YES 



■ I hereby claim die benefit under Tide 35, Unittd States Code, §120 or §365(c) of any United States application and PCT international application designating the 
Umted St^ of America lisad in this Declaration and, insofar as the subject maner of each of the claims of to application is not disclosed in die prior United 
Slates application or PCT international application in the manner provided by die first paragraph of Tide 35, United States Code, §112, 1 acknowledge die duty to 
disclose information which is material to patentabiUty as defined in Tide 37, Code of Federal Regulations, §1.56 whidi became available between die filing date 

- of the prior application and the national or PCT international filing date of this application: 



U.S. Application No. 


Filing Date 


Staus ipatented/pending/abandoned?) 








I hereby claim priority benefits under Tide 35 United States Code §1 19(e) of any U.S. provisional application(s) listed below: 


U.S. Provisional AppUcarion No. 


Filing Date 









I hereby appoint the following attorneys to prosecute diis application aisi to tiansact all busmess m the Patent and Tiademark Office a 



A. DeGrandi (17446), Robert G. Weilacher (20531), Richard G. Young (20628), Michael A. Makuch (32263), Dennis C. Rodgeis (32936), Thomas L. Evans 
(35805), Frank C. Cimino, Jr. (39945), Carolyn Favorito (39183), George A, Metzefflhin (P41995), and Steven W. CoUier (P42429). 

Send aU correspondence to Beveridge, DeGrandi, Weilacher & Young, L.L.P., Suite 800, 1850 M Sheet, N.W., Washington, D.C. 20036. Facsimiles may be 
sent to (202) 659-1462. Direct all telephone calls m (202) 659-2811. 

I hereby declare diat all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to 

be tine; and fiardier diat diese statements were made wifli 4e knowledge diat willful false statements and the like so made are punishable by fine or imprisonment, 

or botfi, under Section 1001 of Tide 18 of the United States Code and diat such wiUfiil false statements may jeopardize the validity of 

the application or any patem issued diereon. 



Full name of sole or first inventor: Tadashi ONO 
Residence (city, state, country): Kyotanabe-shi, Kyoto JAPAN 
Post office address: 6-9, Kasumizaka 3-chome, Kyotanabe-shi, Kyoto €4»Q352 JAPAN 



Citizenship: JAPAN 



Signature: ^/^J^^^J /^^D 



Dale: October 6, 2000 



Citi: 



Full name of second joint inventor, if any: Jatsuro JURI 
Residence (city, state, country): Osaka-shi, Osaka JAPAN 
Post office address: 1-5-8-2804, Tomobuchi-cho, Miyakojima-ku, Osaka-shi, Osaka 534-0016 JAPAN 



Signature: _ 

a Additionai mveniors and/or prior applications are listed in attached SuRjlemenial Sheet(s). 
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